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(54) DATA REPRODUCING METHOD, AND DATA REPRODUCING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease useless data processing by calculating a 
position on a recording medium, of a unit UV of original data being independently 
reproducible including a reproduction start position when a reproduction start position 
is specified, reading out and demodulating original data from a calculated position on a 
recording medium with post-recording data, and performing synchronizing-reproduction 
from a reproduction start position. 

SOLUTION: When reproduction is performed from the middle of a program in which 
post-recording is performed, a CPU 102 obtains a correspondent EUS (editable unit 
sequence) file and a reproduction start PTS(presentation time stamp) from a program 



and timing specified by a user, and sends it to a demultiplexer 111 and a decoder 112. 
Next, the CPU 102 calculates the leading address of the unit VU in which correspondent 
data is included and the leading address of a PRU(post recording unit) from the 
reproduction start PTS using an Address LUT(lookup table). 



* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]The 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data are used as the 1st unit, If said 1st 
data is a data reproduction method of a recording medium independently 
recorded as a set of the 2nd unit that is a refreshable unit and a reproduction 
starting position is specified, Compute a position on a recording medium of the 
2nd unit including this reproduction starting position, and with said 2nd data. A 
data reproduction method reading said 1st data from a position on a recording 
medium of the 2nd unit including this called-for reproduction starting position, 
decoding said 1st and 2nd read data, and performing synchronous reproduction 
from said reproduction starting position. 

[Claim 2]The 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data are used as the 1st unit, If said 1st 
data is a data reproduction method of a recording medium independently 
recorded as a set of the 2nd unit that is a refreshable unit and a reproduction 
starting position is specified, Compute a position on a recording medium of the 



2nd unit including this reproduction starting position, and with said 2nd data. 
Compute the 1st reading time that reads only said 1st data after a position on a 
recording medium of the 2nd unit including this called-for reproduction starting 
position, and when said 1st reading time is shorter than predetermined time, with 
said 2nd data. A data reproduction method reading only said 1st data after a 
position on a recording medium of the 2nd unit including this called-for 
reproduction starting position, decoding said 1st and 2nd read data, and 
performing synchronous reproduction from said reproduction starting position. 
[Claim 3]The 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data are used as the 1st unit, If said 1st 
data is a data reproduction method of a recording medium independently 
recorded as a set of the 2nd unit that is a refreshable unit and a reproduction 
starting position is specified, Compute a position on a recording medium of the 
2nd unit including this reproduction starting position, and with said 2nd data. The 
1st reading time that reads only said 1st data after a position on a recording 
medium of the 2nd unit including this called-for reproduction starting position, 
Compute the 2nd reading time that reads the 1st whole unit including said 
reproduction starting position in order of record, and when said 1st reading time 



is shorter than said 2nd reading time, with said 2nd data. A data reproduction 
method reading only said 1st data after a position on a recording medium of the 
2nd unit including this called-for reproduction starting position, decoding said 1st 
and 2nd read data, and performing synchronous reproduction from said 
reproduction starting position. 

[Claim 4]The 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data are used as the 1st unit, If said 1st 
data is a data reproduction method of a recording medium independently 
recorded as a set of the 2nd unit that is a refreshable unit and a reproduction 
starting position is specified, The 1st hour concerning skipping even the 2nd unit 
in front of the 2nd unit that computes a position on a recording medium of the 
2nd unit including this reproduction starting position, and includes this called-for 
reproduction starting position from a head position of the 1st data, The 2nd hour 
concerning reading even the 2nd unit in front of the 2nd unit that includes this 
called-for reproduction starting position from a head position of the 1st data is 
computed, When said 1st hour is shorter than said 2nd hour, with said 2nd data. 
A data reproduction method reading only said 1st data after a position on a 
recording medium of the 2nd unit including this called-for reproduction starting 



position, decoding said 1st and 2nd read data, and performing synchronous 

reproduction from said reproduction starting position. 

[Claim 5]The 1st data that consists of an image or a sound characterized by 

comprising the following, A data reproduction apparatus which uses as the 1st 

unit the 2nd data reproduced synchronizing with said 1st data and with which 

said 1st data reproduces independently a recording medium recorded as a set of 

the 2nd unit that is a refreshable unit. 

A means to specify a reproduction starting position in data. 

A means to compute a position on a recording medium of the 2nd unit including 

said reproduction starting position. 

A means which reads said 1st data from the 2nd unit including this reproduction 
starting position called for with said 2nd data. 

A means to decode said 1st and 2nd read data, and to perform synchronous 
reproduction from said reproduction starting position. 

[Claim 6]The 1st data that consists of an image or a sound characterized by 
comprising the following, A data reproduction apparatus which uses as the 1st 
unit the 2nd data reproduced synchronizing with said 1st data and with which 



said 1st data reproduces independently a recording medium recorded as a set of 

the 2nd unit that is a refreshable unit. 

A means to specify a reproduction starting position in data. 

A means to compute a position on a recording medium of the 2nd unit including 

this reproduction starting position. 

A means to compute the 1st reading time that reads only said 1st data after a 
position on a recording medium of the 2nd unit including this reproduction 
starting position called for with said 2nd data. 

When said 1st reading time is shorter than predetermined time, with said 2nd 
data. A means which reads only said 1st data after a position on a recording 
medium of the 2nd unit including this called-for reproduction starting position, 
and a means to decode said 1st and 2nd read data, and to perform synchronous 
reproduction from said reproduction starting position. 

[Claim 7]The 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data are used as the 1st unit, A setting 
means which said 1st data is a data reproduction apparatus which reproduces a 
recording medium independently recorded as a set of the 2nd unit that is a 



refreshable unit, and specifies a reproduction starting position, With a means to 
compute a position on a recording medium of the 2nd unit including this 
reproduction starting position, and said 2nd data. The 1st reading time that reads 
only said 1st data after a position on a recording medium of the 2nd unit 
including this called-for reproduction starting position, A means to compute the 
2nd reading time that reads the 1st whole unit including said reproduction 
starting position in order of record, A means to compare said 1st reading time 
with said 2nd reading time, and when said 1st reading time is shorter than said 
2nd reading time, with said 2nd data. A data reproduction apparatus which is 
provided with a means which reads only said 1st data after a position on a 
recording medium of the 2nd unit including this called-for reproduction starting 
position, and a means to decode said 1st and 2nd read data, and to perform 
synchronous reproduction from said reproduction starting position, and is 
characterized by **. 

[Claim 8]The 1st data that consists of an image or a sound, and the 2nd data 
reproduced synchronizing with said 1st data are used as the 1st unit, A setting 
means which said 1st data is a data reproduction apparatus which reproduces a 
recording medium independently recorded as a set of the 2nd unit that is a 



refreshable unit, and specifies a reproduction starting position, A means to 
compute a position on a recording medium of the 2nd unit including this 
reproduction starting position, The 1st hour concerning skipping even the 2nd 
unit in front of the 2nd unit that includes this called-for reproduction starting 
position from a head position of the 1st data, A means to compute the 2nd hour 
concerning reading even the 2nd unit in front of the 2nd unit that includes this 
called-for reproduction starting position from a head position of the 1st data, A 
means to compare said 1st hour with said 2nd hour, and when said 1st hour is 
shorter than said 2nd hour, with said 2nd data. A data reproduction apparatus 
which is provided with a means which reads only said 1st data after a position on 
a recording medium of the 2nd unit including this called-for reproduction starting 
position, and a means to decode said 1st and 2nd read data, and to perform 
synchronous reproduction from said reproduction starting position, and is 
characterized by **. 



[Translation done.] 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the processing which plays 
picture image data and voice data to the recording medium in which random 
access, such as a hard disk and an optical disc, is possible. 
[0002] 

[Description of the Prior Art]The video and the audio digital recording playback 
equipment using a disk medium are spreading. In them, the art of realizing an 



after recording (postrecording) function cheaply like a tape medium is searched 
for. A postrecording function is a function which adds information, especially an 
audio afterwards to the audio and video which were already recorded. 
[0003]The general data structure in the case of realizing a postrecording function 
by a disk medium is explained below. 

[0004]The data structure on the disk which is a recording medium is shown in 
drawing 10 . A disk comprises a sequence of the unit of a predetermined 
reproduction time unit. When reading data, it reads in this unit unit and required 
data is taken out. 

[0005]Video and an audio are arranged like drawing 1 0 (b) in a unit in order of a 
postrecording audio block, an original audio block, and an original video block. 
The postrecording audio corresponding to the almost same time, an original 
audio, and original video are contained in each block. An original audio block 
and an original video block will be doubled, and it will be called an original block. 
When recording an original program (image before recording a postrecording 
audio), dummy data is written in the postrecording audio block. 
[0006]Next, the operation at the time of postrecording in conventional technology 
is explained along with drawing 1 1 . The graph of the upper row shows the 



relation on each means, each of its means, and a recording medium among the 
figure. The middle shows typically the rate of program data that the graph of the 
lower berth occupies the position of the head in the inside of a disk to a buffer 
memory. 

[0007]A program is arranged to the continuous field of s1 1 - s18- in a disk here, 
s11-s13, s13-s15, s15 - s17 assume that it corresponds to one unit, respectively 
and s11-s12, s13-s14, s15-s16, s17 - s18 support the postrecording audio block, 
respectively. 

[0008]lt is at the time of the time t1 , and the field to s13 is already stored in the 
buffer memory, and while the data currently recorded on s1 1-s13 is decoded and 
shown (reproduction), input of the postrecording sound of the data and encoding 
are performed. 

[0009]ln the time t1-t3, the data of the fields s13-s15 is read from a disk, and 
storing in a buffer memory and a postrecording buffer is performed. A 
postrecording buffer memorizes the read data for one unit as it is, and takes the 
same composition as drawing 10 (b). 

[0010]The time t2 is time which decoding of the data currently recorded on 
s1 1-s13 which were performed at the time of the time t1 , and reproduction end. 



While decoding the data of s13-s15 read at the time t1-t3 after the time t2 and 
reproducing, input of the postrecording sound of the data and encoding are 
performed. Decoding of this data of s13-s15 and reproduction are performed to 
t5. 

[001 1]Encoding ends at least the postrecording sound inputted by t2 by t3. In the 
time t3, the postrecording sound inputted by t2 is recorded on a disc medium. At 
this time, when accessing s1 1 , the time of the rotational delay of a disk is 
required, but since it is a short time compared with the time of reading and 
writing of a disk, it does not take into consideration here. 
[0012]The writing to the disk of a postrecording sound is performed at the time 
t3-t4. After the writing to this disk is completed by t4, the data of t4 to s1 5-s1 7 is 
read from a disk. Thus, the same processing as the following is repeated. 
[0013]At this conventional technology, only one record reproduction means has 
realized postrecording by performing an information compression by using that 
read time becomes short, carrying out the time sharing of the record 
reproduction means, and using it by record and reproduction, rather than the 
regeneration time of data. 

[0014]ln such a data structure, when performing reproduction from arbitrary 



positions, data is read for every above-mentioned unit, and reproduction is 
performed. When reproducing from the position of the head of a unit, the data of 
the whole unit can be read and it can reproduce by decoding. 
[0015]Next, the case where he would like to perform reproduction from the 
middle of a unit is considered. After decoding by reading the data of the whole 
unit also in this case, reproduction from the middle of a unit can be performed by 
performing reproduction from that position in quest of the position of the 
postrecording block corresponding to the position which wants to start 
reproduction, and an original block. 
[0016] 

[Problem(s) to be Solved by the lnvention]Even if it is a case where the position 
is the middle of the above-mentioned unit when performing reproduction from 
arbitrary positions as described above, it is necessary to perform reading and 
decoding for every unit. 

[001 7]lf a playback position is a position near the head of a unit, there will be no 
futility not much, but when it is a playback position in the second half of a unit, 
the most will be useless data even if it decodes by reading the whole unit. 
[001 8]lf the above-mentioned unit is a unit small enough, the portion used as 



useless data will decrease, but. If a unit becomes small, in order that the number 
of the units in predetermined time may increase, The rate that the overhead 
moved to a postrecording block from the present reading position occupies a 
head at the time of postrecording becomes large, reading of data stops catching 
up with a display, and there is a problem that playback of video or an audio will 
break off. 

[0019]Then, by this invention's solving an aforementioned problem, dividing the 
original data to postrecording data into further two or more small units, and 
enabling a reproduction start for every small unit of that, Do not perform reading 
of useless data and decoding and at the time of reproduction. When reproducing 
from the position near the head of a unit, When performing reproduction and 
reproducing from the position near the back end of a unit after reading and 
decoding the whole unit, By postrecording data reading the whole, by reading 
read-out in a small unit unit, as original data lessen useless read-out, they 
lessen futility of data processing by changing a read method accommodative 
according to a reproduction starting position. 
[0020] 

[Means for Solving the Problem]Original data which consist of an image or a 



sound according to the 1st invention in this invention, Postrecording data 
reproduced synchronizing with said original data is used as a unit called EU, If 
said original data are the data reproduction methods of a recording medium 
independently recorded as a set of VU which is a refreshable unit and a 
reproduction starting position is specified, Compute a position on a recording 
medium of VU including this reproduction starting position, and with said 
postrecording data. An aforementioned problem is solved by reading said 
original data from a position on a recording medium of VU including this 
called-for reproduction starting position, decoding said read original data and 
postrecording data, and performing synchronous reproduction from said 
reproduction starting position. 

[0021]Original data which consist of an image or a sound according to the 2nd 
invention in this invention, Postrecording data reproduced synchronizing with 
said original data is used as a unit called EU, If said original data are the data 
reproduction methods of a recording medium independently recorded as a set of 
VU which is a refreshable unit and a reproduction starting position is specified, 
the [ including this reproduction starting position ] - a position on a recording 
medium of VU being computed and with said postrecording data. Compute the 



1st reading time that reads only original data after a position on a recording 
medium of VU including this called-for reproduction starting position, and when 
said 1st reading time is shorter than predetermined time, with said postrecording 
data. An aforementioned problem is solved by reading only original data after a 
position on a recording medium of VU including this called-for reproduction 
starting position, decoding said read original data and postrecording data, and 
performing synchronous reproduction from said reproduction starting position. 
[0022]Original data which consist of an image or a sound according to the 3rd 
invention in this invention, Postrecording data reproduced synchronizing with 
said original data is used as a unit called EU, If said original data are the data 
reproduction methods of a recording medium independently recorded as a set of 
VU which is a refreshable unit and a reproduction starting position is specified, 
Compute a position on a recording medium of VU including this reproduction 
starting position, and with said postrecording data. The 1st reading time that 
reads only said original data after a position on a recording medium of VU 
including this called-for reproduction starting position, Compute the 2nd reading 
time that reads whole EU including said reproduction starting position in order of 
record, and when said 1st reading time is shorter than said 2nd reading time, 



with said postrecording data. A data reproduction method reading only said 
original data after a position on a recording medium of VU including this 
called-for reproduction starting position, decoding said read postrecording data 
and original data, and performing synchronous reproduction from said 
reproduction starting position. 

[0023]Original data which consist of an image or a sound according to the 4th 
invention in this invention, Postrecording data reproduced synchronizing with 
said original data is used as a unit called EU, If said original data are the data 
reproduction methods of a recording medium independently recorded as a set of 
VU which is a refreshable unit and a reproduction starting position is specified, 
The 1st hour concerning skipping even VU in front of VU which computes a 
position on a recording medium of VU including this reproduction starting 
position, and includes this called-for reproduction starting position from a head 
position of said original data, Compute the 2nd hour concerning reading even 
VU in front of VU which includes this called-for reproduction starting position 
from a head position of original data, and when said 1st hour is shorter than said 
2nd hour, with said postrecording data. A data reproduction method reading only 
said original data after a position on a recording medium of VU including this 



called-for reproduction starting position, decoding said read postrecording data 
and original data, and performing synchronous reproduction from said 
reproduction starting position. 
[0024] 

[Embodiment of the lnvention]A 1st embodiment of this invention is described. 
Figure 1 is the composition of the video disc recorder in a 1st embodiment which 
can be postrecorded. As shown in a figure, this device, The final controlling 
element 101, CPU102, RAM103, ROM104, the system clock 105, the buffer 
memory 108, the encoder 106, the multiplexer 107, the disk drive 109, the bus 
110, the demultiplexer 111, the decoder 112, and the disk 113, It comprises an 
ECC encoder / the decoder 1 14. 

[0025]Let the disk 1 13 be an optical disc in which record reproduction is spirally 
performed toward inner circumference from a periphery and which can be 
desorbed. 2048 bytes is used as one sector and an ECC block consists of 16 
sectors for an error correction. When rewriting the data in an ECC block, it is 
necessary to read the whole ECC block in which the data is contained, to 
perform an error correction, and to rewrite the target data, and it necessary to 
add an error correcting code again, to constitute an ECC block, and to record on 



a recording medium. 

[0026]lt is a figure about the composition of the disk 113. It is shown in 2. There 
is file system management information in the head in a disk, and the remainder 
serves as a user area managed by the file basis with a file system. A user area is 
divided into a management information field and an AV stream field. The file 
about management information is included in a management information field, 
and there is an EUS (editable unit sequence) file in an AV stream field. An EUS 
file is a file of the data stream unit which recorded a series of video audio 
information after starting record of video until it ends. On the other hand, the 
EUS Management file etc. which stored the information about an EUS file are 
included in the file of a management information field. 
[0027]According to this embodiment, each file is accessed through the file 
system managed by file system management information. Therefore, it is 
possible to access the file distributed and arranged in a disk like EUS file #2 in a 
figure with the continuous logical address. The unit in the case of access with a 
logical address is a sector unit. In this example, since it is not directly related to 
an invention, the explanation about a file system is omitted. As long as there is 
no notice, suppose especially the address in the following explanation that a 



logical address is pointed out. 

[0028]The encoding method used by this example is explained. Coding original 
video at the variable rate before and behind 5Mbps by MPEG-2 coding, an 
original copy and postrecording are sampled at 48 kHz, and an audio codes 
them with two-channel the fixed rate of 256k bps by MPEG-1/Layerll coding. 
[0029]An EUS file is a file which stores EUS which is a unit of video and the 
multiplexing data stream of audio information. It is a figure about the rough 
composition of EUS. It is shown in 3. The main elements which constitute EUS 
are summarized into below. 

[0030]Block : It is 2048 bytes of fixed-length unit corresponding to a sector, The 
audio information and other data which are specified to the video data specified 
to ISO/IEC 13818-2, and ISO/IEC 13818-3, VU which is what was packet-ized 
and is constituted by PES Packet specified by ISO/IEC 13818-1 : (Video Unit) It 
is a unit of the random access at the time of reproduction, If it accesses from the 
head of VU, even if it is in the middle of EUS, it is guaranteed that an audio and 
video are decoded correctly. PRU which comprises Block: (Post Recording Unit) 
It is a field for recording the post recording data (postrecording data) relevant to 
two or more VU. EU which comprises Block: (Editable Unit) It comprises zero 



piece or one PRU corresponding to two or more VU and it. EUS which one EU 
records continuously in a disk : (Editable Unit Sequence) It is a unit equivalent to 
the section of Rec Start-Stop or Pause, and comprises EU of integer pieces. 
[0031]block in a figure is 2048 bytes of fixed-length unit, and 1 block is stored in 
one sector. One block comprises one packet in principle. A packet here is based 
on PES packet specified by ISO/I EC 13818-1. It is a figure about the 
composition of a packet. It is shown in 4. A packet comprises a packet header 
which stores the attribute about the packet, etc., and packet data which store the 
actual data of a video data etc. The main information included in a packet header 
is as follows, packet-start-code-prefix is a start code of the packet specified by 
ISO/I EC 13818-1. stream-id expresses the kind of this packet. 
PES-packet-length expresses the size of the data after this field. 
PES-header-data-length expresses the size of a packet header. PTS 
(presentation time stamp), It is the synchronization information between 
elementary streams called the audio and video which were multiplexed, and the 
value which counted the timing by which the access unit (one frame when it is 
video) by which a head is included in a packet is played with a 90-kHz clock is 
expressed with 33 bits. DTS (decoding time stamp) expresses with the same 



time-axis as PTS the timing by which the access unit which has a head in the 
packet is decoded, stuffing-bytes is used in order to adjust the size of a packet 
so that it may explain below. 

[0032]A packet is less than 2048 bytes, and when an insufficiency is less than 7 
bytes, stuffing bytes are put into a packet header. On the other hand, when an 
insufficiency is not less than 8 bytes, the padding packet equivalent to an 
insufficiency is placed after the packet. These stuffing bytes and a padding 
packet are what is called dummy data that does not actually process. The packet 
used by this example is summarized to below. 

[0033]V-PKT : (Video Packet) Packet A-PKT which stored the video data 
specified by ISO/I EC 13818-2 : (Audio Packet) The audio information specified 
by ISO/I EC 13818-3. Stored packet P-PKT (Padding.) Packet PH-PKT which 
stored the header about Packet VU: Packet VH-PKT for padding specified by 
ISO/I EC 13818-1 : (VU Header Packet) (PRU Header.) Packet: The format of 
packet V-PKT and A-PKT which stored the header about PRU, and P-PKT is 
based on regulation of ISO/I EC 13818-1. The format of other packets is 
mentioned later, block which constitutes EUS is summarized to below. 
[0034] 



V-BLK : (Video Block) V-PKT. Stored blockA-BLK : (Audio Block) blockP-BLK 
which stored A-PKT : (Padding Block) blockVH-BLK which stored P-PKT : (VU 
Header Block) VH-PKT. stored blockPH-BLK: (PRU Header Block) block which 
stored PH-PKT - EU is explained first. It is a figure about the structure of EU. It 
is shown in 5. EU contains VU of one or more integer pieces, zero piece, or one 
PRU. Presentation time of VU which constitutes one EUS is made the same. 
However, VU of the last of EUS may be shorter than other VU. That is, the 
reproduction interval of VU in one EUS is always the same. The presentation 
time of VU is defined as what applied the video field period or the video frame 
cycle to the video field number or the number of video frames contained in the 
VU, respectively, when the VU contains a video data. 

[0035]AII EU that constitutes one EUS uses whether PRU is included or PRU is 
not included altogether. The number Nvu of VU which constitutes EU is fixed 
within EUS except for EU of the last of EUS. That is, in one EUS, the 
presentation time interval of EU becomes always fixed. In EUS without PRU, it is 
referred to as Nvu=1 . On the other hand, in EUS with PRU, the presentation time 
per VU Tpv, Time to jump latency speed to the track which has a postrecording 
field from the track under Tv and present reading Tk, When the number of 



channels of Ra and a postrecording sound is set [ the data transfer rate from a 
disk / the bit rate of Rs and the whole EUS ] to Nch for the bit rate per channel of 
Ro and a postrecording sound, [0036] 

[Equation 1] 

2x(Tk + Tv)Rs . .lOsec. 

ceihngi- - - ) < Nvu < floor( ) 

(Rs-Ro-RaNch)Tpv Tpv 

[0037]lt carries out. ceiling(x) is a function which searches for the integer 
maximum [ below x ] in floor(x) for the minimum integer more than x. The reason 
for setting up the minimum of Nvu based on a data transfer rate etc. in EUS with 
PRU, It is a figure if the time around EU is not large enough. When postrecording 
sequentially like 23, It is because the rate that the overhead moved to a 
postrecording field from the present reading position occupies a head will 
become large, reading of data stops catching up with a display and playback of 
video or an audio will break off. 

[0038]Next, VU is explained. A video data which consists of GOP (group OBU 
picture) of one or more integer pieces which placed GOP-header to which VU 
follows sequence-header and it immediately before, Audio information which 
consists of AAU (audio access unit) of integer pieces which synchronize with it is 



included. GOP is a unit of MPEG video compression and comprises two or more 
field groups or frame groups. AAU segments an audio sample every 0.024 
second, and compresses each segment, although it is necessary to decode 
GOP and AAU from a head of each unit, since VU contains several ready each - 
VU unit -- independence -- it is refreshable. In the case of NTSC, in the case of 
the 60 fields and PAL, a video field number per VU makes it the range of 20 to 
the 50 fields from the 24 field. 

[0039]VU is a figure. A sequence of VU Header Block (VH-BLK) and A-BLK 

which stored the above-mentioned audio information next is placed at a head 

like 6, and it arranges in order of a sequence of V-BLK which stored the 

above-mentioned video data in the last. The number of A-BLK is made 

[ sufficient ] required to store the above-mentioned audio information. When 

remainder appears in the last A-BLK, it adjusts by P-PKT or stuffing bytes as 

mentioned above. V-BLK is also considered as same composition. 

[0040]By constituting EU from a set of VU which is a unit renewable independent 

as mentioned above, an overhead in a case of starting reproduction from the 

middle of EU becomes small. When a transfer rate is hard-pressed compared 

with the bit rate of data, although it is necessary to set up presentation time 



around EU for a long time, greatly Nvu, In that case, if a unit like VU is not 
established, even when beginning reproduction, for example from near the 
termination of EU, it must read from a head of EU and a fall of a response to a 
user will be caused. Access to a head of VU is simplified with constituting VU 
from block of integer pieces, i.e., a sector. 

[0041 ]lt is a figure about structure of VH-PKT. It is shown in 7. BP (byte position) 
in a figure is the relative byte position from a head, and a number of bytes shows 
a number of bytes of each field, packet-start-code-prefix, stream-id, and 
PES-packet-length are as above-mentioned. VU Property is 1 byte of bit field, 
and stores information about VU in which this VU header is contained. If VU 
containing the VH-PKT is VU of a head in EU, it will swerve from First VU of EU 
which is one of them one, and except is set as 0. This field is used for taking a 
synchronization at the time of postrecording so that it may mention later, block in 
VU in which this VU header is contained as for Length of VU - a number is 
expressed, block until, as for Start RLBN of VideoData, a video data begins from 
a head of VU - a number is expressed. 

[0042]Next, PRU is explained. PRU is a field for storing an audio to VU of or 
more 1 integer pieces - one EU - zero piece - or one piece exists. Size of PRU 



is an ECC block of the minimum integer pieces that can contain audio 
information and a PRU header block corresponding to presentation time around 
EU. The number NPRU and ECC of ECC blocks which constitute PRU [0043] 
[Equation 2] 

N pru, ecc = ceiling{(\ + ceiling{ Ra ' ^f^ ^) x Nvu) / 1 6) 



[0044]lt is specified by carrying out. The audio information recorded into PRU is 
recorded by the same data rate as the audio of VU in EU where the PRU is 
contained, and the same sampling frequency. 

[0045]lt is a figure about the composition of PRU immediately after original-data 
record. It is shown in 8. One PRU Header Block (PH-BLK) is recorded on a head, 
and the remaining fields are filled up with Padding Block (P-BLK). That is, audio 
information is not recorded at the time immediately after original-data record. 
[0046]lt is a figure about the composition of PRU after postrecording an audio to 
PRU. It is shown in 9. One PRU Header Block (PH-BLK) is recorded on a head, 
the audio information in sync with the EU is recorded on after that as a sequence 
of A-BLK, and the remaining fields are filled up with P-BLK. A-BLK in PRU is 
made into the same number as an A-BLK number of sum totals contained in 



each VU in the same EU at this time. The audio information of post recording is 
recorded so that it may be the turn as PTS of A-BLK contained in each VU in the 
EU that the value of PTS which each A-BLK in PRU has is the same and the 
same value may be taken. That is, during after [ PRU ] postrecording, the 
sequence of A-BLK corresponding to the sequence of A-BLK contained in each 
VU will exist. The sequence of A-BLK in such PRU corresponding to VU will be 
called SAU (subaudio unit). Although it is needless to say, AAU of integer pieces 
will be contained in SAU like VU. 

[0047]lt is a figure about structure of PH-PKT. It is shown in 10. About 
packet-start-code-prefix, stream-id, and PES-packet-length, it is the same as 
that of VU header packets, block from which Length of PRU constitutes PRU in 
which this PH-PKT is contained -- a number is described. Number of VU 
expresses the number of VU which constitutes EU where this PH-BLK is 
contained. Start RLBN of Data for VU ~ every - block from a head of PRU of 
SAU - a number is expressed. 

[0048]As mentioned above, by considering it as a set of a unit (SAU) containing 
AAU of integer pieces which comprise PRU, Block, i.e., a sector, of integer 
pieces, after reading PRU into the buffer memory 108, it becomes easy to 



rewrite postrecording data in it selectively per SAU. AAU in SAU of others [ AAU 
/ which is contained in each SAU ] is because other SAU(s) will not be affected if 
it rewrites per SAU, since it is stored in an independent packet. If such 
composition is not taken, AAU contained in SAU which is different in one packet 
will exist, When performing postrecording from the middle to postrecorded PRU 
already, a packet is solved, a head of AAU is looked for, data must be rewritten, 
a procedure of packet-izing again must be stepped on, and processing is 
complicated. 

[0049]Since information which shows a head position of each SAU is inserted 
into a stream, when rewriting PRU per SAU, it understands from which position it 
should start rewriting immediately. 

[0050]An exchange of data between PRU and VU, such as copying audio 
information in PRU selectively into VU, becomes easy, for example by making 
data in PRU into the same structure as audio information in VU. 
[0051]Arrangement of PRU in inside of EU is explained. PRU is put on an ECC 
boundary of less than 15 sectors of a head of EU where it is contained, i.e., an 
ECC boundary which appears in the beginning in EU. For example, it is a figure 
when a head of a certain EU is an ECC block boundary. 1 1 As shown in (a), 



PRU is arranged just behind a head of the EU. When a head of EU is not an 
ECC block boundary, as shown in (b), it arranges on an ECC block boundary of 
less than 15 logical blocks, i.e., an ECC block boundary which appears in the 
beginning in EU, from immediately after a boundary of EU. In this case, VU of a 
head in EU will be divided by PRU. 

[0052]As mentioned above, size of PRU is made into an integral multiple of ECC 
block size, data which rewrites on a recording medium by moreover arranging 
PRU on an ECC block boundary in the case of postrecording is set only to PRU, 
and there is an advantage that a field which rewrites can be managed with the 
minimum. 

[0053]ln the above-mentioned example, a reason which has PRU near the head 
of EU is because synchronous reproduction of VU and PRU becomes possible 
when the whole PRU and one VU are read, when reproducing a certain EU. 
When PRU is near the termination of EU, reproduction of a program cannot be 
performed until it finishes reading almost all data of the EU, but a buffer memory 
for moreover remembering whole EU mostly is needed. 

[0054]lt is a figure about structure of an EUS Management file. It is shown in 12. 
An EUS Management file stores information for managing all the EUS files 



recorded into a disk. Hereafter, only an item indispensable to explanation of this 
embodiment is explained. The field Number ofEUSI expresses the number of an 
EUS file managed by this file, the field EUSI (EUS Information) -- every - it is the 
information about an EUS file and exists by a Number of EUSI piece. EUSI is a 
figure further. It is constituted like 13. Start PT and End PT in a figure omit the 
most significant bit of the start PTS of **, and the end PTS among an EUS file 
which this EUSI manages. Form which omitted the most significant bit of PTS in 
this way after that will be called PT format. Post Recording Unit Size expresses 
size of PRU in an EUS file which this EUSI manages. 

[0055]Address LUT (look up table) is a table for searching an address with which 
data corresponding to the time code is recorded from a time code described in 
PT format. Composition of Address LUT is shown in drawing 14. The field 
PBTime of EU expresses presentation time around EU per 1/90000 [a second], 
and serves as the same scale as PT format. PB Time of VU expresses 
presentation time per VU per 1/90000 [a second] similarly. While Number of 
PRU Information is the number of PRU Information in Address LUT, it also 
expresses the number of PRU in EUS. Number of VU Information expresses the 
number of VU Information in Address LUT, and the number of VU in EUS 



similarly. 

[0056]Figure 15 expresses the contents of PRU Information. RLBN of PRU in a 
figure expresses an address of PRU which the PRU Information manages. 
Figure 16 expresses the contents of VU Information. RLBN of VU in a figure 
expresses an address of VU which the VU Information manages. 
[0057]****** which asks for an address of PRU corresponding to a certain time 
code PT is shown below using Address LUT. First, relative PT is calculated by 
lengthening StartPT in EUSI from PT, then, relative PT is broken by PB Time of 
EU, and an index of PRU Information which manages PRU corresponding to the 
PT by omitting a decimal fraction can be found. Next, an address given by RLBN 
of PRU in PRU Information corresponding to the index is an address of PRU 
corresponding to PT made into the purpose. An address of VU corresponding to 
time PT breaks similarly what lengthened PT to Start PT by PB Time of VU, and 
is obtained by referring to RLBN of VU in VU Information of an index 
corresponding to a value which omitted a decimal fraction. Thus, VU and a start 
address of PRU are obtained by simple processing because they fix 
presentation time per EU and VU. 

[0058]A procedure at the time of performing record, reproduction, and 



postrecording by the above-mentioned disc format is shown below. In the 
following explanation, video is recorded by NTSC, constitutes VU from one GOP 
which consists of the 30 fields, and sets a video maximum bit rate to 8 [Mbps]. 
The disk transfer rate Rs sets the maximum jump time Tk to 12 [Mbps] and a 
postrecording field to 0.3 [a second], and sets the maximum latency speed Tv to 
0.2 [a second]. The audio bit rate and the number of audio channels are set to 
0.125 [Mbps/a channel] and 2 [a channel], respectively, and it will use in 
common by an original copy and postrecording. At this time, the presentation 
time Tpv per VU will be about 0.5 second. The range of the number Nvu of VU 
around EU which can be postrecorded is set to 7 <=Nvu<=20. According to this 
embodiment, Nvu=8, i.e., presentation time around EU, will be about 4 seconds. 
[0059]lt is a figure about a flow of processing of CPU 102 at the time of original 
program record. It explains along with 17. An EUS Management file and file 
system management information shall already be read into RAMI 03 from a disk. 
It is investigated whether CPU 102 has sufficient continuation field to start the 
encoder 106 and record data for 1EU based on file system management 
information then on a disk (Step 1). Recording will be suspended if there is 
nothing. 



[0060]lf there is sufficient field, VU of a recording object will reset the variable i 
showing VU of what position in EU it is to 0, and will make the variable addr 
memorize a free space start address (Step 2). Next, it waits for a notice of data 
for 1 VU having been buffered by the buffer memory 108 from the multiplexer 
107 (Step 3). When a notice comes from the multiplexer 107 and the variable i is 
0, It judges whether the variable addr is an ECC block boundary (Step 9), and if 
it is not an ECC block boundary, VU data in the buffer memory 108 will be 
recorded on a disk to the next ECC block boundary (Step 10). Next, PRU is 
constituted from PH-PKT and P-PKT in RAM 103, and it is recorded on a disk 
(Step 11). Next, VU data of a head in the buffer memory 108 is recorded on a 
disk (Step 6). The variable i will be ************** ed if rec0 rd finishes (Step 7). If 
the variable i is smaller than the variable Nvu showing the number of VU in EU, it 
will jump to Step 4 (Step 8), and if it becomes equal, it will jump to Step 2. The 
above processing is performed per EU until a stop command comes from the 
final controlling element 101 or continuation field sufficient in a disk is lost. 
[0061]ln parallel to processing of CPU102 of a more than, the multiplexer 107 
gives and packet-izes PTS etc. to an audio and data sent from the encoder 106 
of each video, and stores them in the buffer memory 108. If V-PKT for 1GOP 



and A-PKT in sync with it are stored in the buffer memory 108, it will be notified 
to CPU 102 that data for VU was buffered. 

[0062]A flow of processing when directions of a postrecording start are given by 
user at the time of reproduction of an original program which recorded in the 
above procedure is explained. An EUSManagement file and file system 
management information shall already be read into RAMI 03 from a disk. 
CPU102 starts the decoder 1 12, and it takes out instructions to the disk drive 
109 so that an EUS file specified based on file system management information 
may be read from a head. The disk drive 109 sends data read into the 
demultiplexer 111 via ECC decoders 1 12, and the demultiplexer 1 1 1 stores data 
in the buffer memory 108. The decoder 112 requires video and data required for 
playback of an audio of the demultiplexer 111, and the demultiplexer 1 1 1 sends 
data stored in the buffer memory 108 according to the demand to the suitable 
decoder 1 12 based on stream-id in a packet header. When the decoder 112 
receives sufficient data from the demultiplexer 111 and an output of it is attained 
in video or an audio, it initializes the system clock 105 by PTS corresponding to 
the data, and a synchronization of an output is henceforth taken on the basis of a 
value of the system clock 105. 



[0063]The demultiplexer 1 1 1 always holds a total of two PRU(s), PRU 
corresponding to data under present reproduction, and PRU corresponding to 
EU reincarnated to the next, in the buffer memory 108 a sake [ when 
postrecording is directed from a user ]. A table (PRU management table) for 
managing those PRU(s) is created in RAMI 03. 

[0064]lt is a figure about composition of a PRU management table. It is shown in 
18. A PRU management table comprises two tables, and the SAU start PTS 
(SAU-PTS[j] [i]) and a SAU start address (RLBN[j] [i]). SAU-PTS[j] [i] is 
two-dimensional arrangement, a number of PRU in the buffer memory 108 and 
the 2nd index express a number of SAU in PRU, and the 1st index can obtain 
PTS of a head of SAU by the two indexes. RLBN[j] [i] also has the same 
structure, can make a number of PRU, and a number of SAU in PRU into an 
index, and can obtain a relative address of SAU on the basis of a head of the 
PRU. It understands on which SAU in the buffer memory 108 it should record 
data corresponding to a certain PTS by using these two tables. 
[0065]ln the midst of performing the above regeneration, processing when 
directions which postrecord through the final controlling element 101 from a user 
are given is explained. First, CPU 102 starts the encoder 106 of an audio. The 



demultiplexer 1 1 1 obtains a time stamp (postrecording start PTS) at the time of 
postrecording being started from the system clock 105, and searches an index 
which has the greatest PTS that does not exceed the postrecording start PTS 
out of the above-mentioned SAU-PTS[j] [i]. The demultiplexer 1 1 1 notifies the 
PRU number n acquired as a result of search, and the SAU number m to the 
multiplexer 107 with the postrecording start PTS. The multiplexer 107 
memorizes AAU sent from the encoder 106 from a position of RLBN [n] of n-th 
PRU in the buffer memory 108, and [m]. according to the head PTS of SAU and 
a difference of the postrecording start PTS which start record, the multiplexer 
107 is equivalent to a difference in silent AAU before packet-izing in front of AAU 
sent from the audio encoder 106 -- part insertion is carried out and timing is 
adjusted. 

[0066]Taking the case of a case where the value PTS of the system clock 105 at 
the time of postrecording being directed, i.e., a postrecording start, is 228228, it 
explains from a user. First, a group of a SAU number with the greatest SAU start 
PTS that does not exceed the postrecording start PTS in SAU-PTS[i] [j], and a 
PRU number is searched. In the case of drawing 18, it is set to PRU number =0 
and SAU number =5. Next, a value of RLBN [0] corresponding to the number 



and [5] is seen. As a result, the address 41 of SAU#5 is obtained. Therefore, 
postrecording data will be recorded from SAU#5 which exists in the 41st block 
eye from a head of PRU#0 in the buffer memory 108. 
[0067]When an index of PRU while storing postrecording data is set to n and 
data is stored to the last of the PRU, It is notified to CPU102 that **** of RLBN[n] 
[i]s from i= 0 to 7 was stored in field Start RLBN of Data for VU of PH-PKT in the 
present PRU in order, and data was stored to the last of PRU. In that case, the 
head PTS of EU containing SAU-PTS [n] and [0], i.e., the PRU, is also told. On 
the other hand, CPU 102, reproducing the aforementioned original program. If 
there is a notice from the multiplexer 107, Address LUT will be referred to based 
on the head PTS of EU obtained in that case, It asks for an address of PRU on 
the disk 1 13 which should record the postrecording audio information, and 
instructions are issued so that n-th PRU in the buffer memory 108 may be 
recorded on the disk drive 109 to said address. Henceforth, postrecording data 
inputted into PRU in a buffer memory will be stored by turns. 
[0068]lt is a figure about a creation procedure of a PRU management table. It is 
shown in 1 9. A fundamental view asks for the number of A-BLK contained in 
each VU from Start RLBN of Video in VH-PKT, and it uses that the number is the 



same as the number of A-BLK contained in SAU, It is in building a SAU head 
address table, extracting PTS of A-PKT of the beginning in VU simultaneously, 
and building a SAU head PTS table. First, VH-flg which is a flag showing being 
immediately after VH-PKT is reset, and j which is an index which points out a 
PRU number in the buffer memory 108 is set to 1 (Step 1). When a packet which 
reached the demultiplexer 111 is VH-PKT (Step 2), it jumps to Step 3, and if that 
is not right, it will jump to Step 7. 

[0069]When a packet is VH-PKT, it inspects whether the First VU of EU field in 
VH-PKT is 1 (Step 3), and j is ************** e d in order to change another PRU for 
a field which stores data after it from the present PRU, if it is 1 . Simultaneously, 1 
is set to RLBN [j] and [0]. A value of the Start RLBN of Video field in present 
VH-PKT is set to the temporary variable tmp, and 0 is set to i (Step 4). If the 
FirstVU ofEU field is 0, the temporary variable tmp is set to RLBN[j] [i], and what 
was further lengthened one to tmp from a value of the Start RLBN of Video field 
in present VH-PKT is added (Step 6). Subtracting 1 here means deducting a part 
of VH-BLK, in order to ask for the number of A-BLK in VU which is needed here 
from Start RLBN of Video which is the value which added the number 1 of 
VH-BLK to the number of A-BLK in VU. Also when the First VU of EU field is any 



next, one is set to VH-flg, and i is ************** e d (Step 5). 
[0070]ln Step 7, it inspects whether a packet which reached the demultiplexer 
1 1 1 is A-PKT, if it is A-PKT, it jumps to Step 8, and if it is not A-PKT, it will jump 
to Step 2. In Step 8, if variable VH-flg is inspected and VH-flg becomes one, PTS 
in a packet header of the packet will be set to SAU-PTS[j] [i], and VH-flg will be 
reset to zero (Step 9). By performing the above processing for every block, when 
all EU is read, a PRU management table to PRU in the EU can be created. 
[0071 ]lt is a figure about a head position in a disk in the case of the above 
postrecording, and a temporal response of the amount of original data occupied 
in the buffer memory 108. It explains along with 20. Here, it is assumed that a 
program is arranged to a continuous field of s11 - s18- in a disk, s11-s13, 
s13-s15, s15 - s17 correspond to EU, respectively, and s11-s12, s13-s14, 
s15-s16, s17 - s1 8 support PRU, respectively. 

[0072]At the time of the time t1 , all fields to s13 are already read into the buffer 
memory 108, and it is assumed that a postrecording audio while looking at 
presentation and it of video of the fields s11-s13 is inputted. An inputted 
postrecording audio assumes that it is stored in one PRU (PRU#0) in the buffer 
memory 108. 



[0073]ln the time t1-t3, the disk drive 109 reads the fields s13-s15. The time t2 is 
equivalent to time when VU of the fields s12-s13 read by the time t1 is used up 
for video recovery. 

[0074]The time t3 is equivalent to time which encoding of a postrecording audio 
which looked at presentation of VU of the fields s12-s13, and was inputted ends. 
At this time, data is recorded to the last of PRU#0, and the multiplexer 107 
notifies the head PTS of that PRU to CPU102, and changes a storage location of 
a postrecording audio to another PRU (PRU#1). 

[0075]Here, although reading from a disk and encoding of a postrecording audio 
are simultaneously completed at the time t3, it cannot be overemphasized that it 
does not necessarily need to be simultaneous. 

[0076]CPU102 asks for an address which should record the contents of PRU#0 
from the head PTS sent from the multiplexer 107, i.e., an address of the fields 
s1 1-s12, and records the contents of PRU#0 on the disk 1 13 at the time t3-t4. 
[0077]At the time t5, the next fields s15-s17 are read. This timing should just be 
after a write end in t4, and should just start reading to timing (between t4-t6) in 
which the buffer memory 108 does not cause overflow and all data of the buffer 
memory 108 is lost (underflow) and which is not carried out. The same 



processing as the following is repeated. 

[0078]Since time in writing of postrecording data becomes short as compared 
with conventional technology according to this embodiment, it is a figure. 
Between t4 - 15 in 20 can be shortened. Even if this is when presentation time to 
read time of a disk is short (when many amount of information was assigned into 
unit time, or when a reading transfer rate of a disk is low), it is effective in neither 
video nor an audio breaking off. 

[0079]According to this embodiment, although field Start RLBN of Data for VU in 
PH-PKT is recorded at the time of postrecording, since it is a fixed value, it may 
record beforehand at the time of original-data record. Adding the field which 
records the head PTS of each SAU into PH-PKT is also considered. In that case, 
at the time of postrecording, information required to build a PRU management 
table can be acquired only by reading PH-PKT by recording a value on the field 
beforehand at the time of original-data record, and it is a figure. Processing of 19 
becomes unnecessary. 

[0080]Although the First VU ofEU field in VH-PKT was used as information 
showing a head of EU in this embodiment, a packet showing a boundary of EU 
may be inserted in a head of EU. 



[0081]That is not indispensable although presentation time of SAU and VU is 
made the same in this embodiment. Postrecording start end time can be made 
into finer accuracy by it being shorter than VU, for example, setting presentation 
time of SAU to a half or 1/4 especially. For example, in this example, when the 
worst [ postrecording is started from the middle of EUS / finishing / postrecording 
data recording /, and ], it will be silent and recorded postrecording data by 1SAU 
(= 1 VU) before and behind the postrecording section respectively soon will be 
overwritten. However, if SAU is shortened in time from VU, it will become 
possible to make small a range which it is silent and is overwritten. 
[0082]A procedure in a case of reproducing from the middle of a program which 
postrecorded in the above procedure is explained. File system management 
information and an EUS Management file shall already be read into RAM 103 
from a disk. CPU 102 calculates a corresponding EUS file and PTS (reproduction 
start PTS) from a program specified as a user, and timing, and the value is sent 
to the demultiplexer 1 1 1 and the decoder 112. Next, a start address (VU start 
address) of VU and a start address (PRU start address) of PRU in which data 
corresponding from the reproduction start PTS is contained are calculated using 
Address LUT. 



[0083]At this time, it is a figure. Like 21 (a), when a difference of an address of 
PRU and VU is small, instructions are taken out to the disk drive 109 so that 
reading may be begun from an address of the smaller one among addresses of 
said VU and PRU. On the other hand, it is a figure. Compared with PRU, an 
address of VU above to some extent like 21 (b), [ large ] Namely, when 
reproducing from VU of the second half in EU, CPU102 issues instructions so 
that data of data size of PRU first shown in the disk drive 109 by Post Recording 
Unit Size in EUSI may be read from said PRU start address, Next, reading from 
said VU start address is directed. A reason carried out in this way is because 
reading of data it is more useless to skip VU located before that is lost and a 
response to a user becomes early, when beginning reproduction from VU of the 
rear of EU. 

[0084]Thus, when reproducing by reading PRU and VU per EU and decoding 
them, without skipping VU, After reading PRU, VU chooses the technique of 
computing whether as for a response, which is early in which a response is early, 
with a case where it reads after skipping to VU containing a reproducing starting 
point. 

[0085]lf time which a skip of Nrs and VU takes in a position (number) from a 



head of VU which contains Nvu and a reproducing starting point for the number 
of VU which constitutes Rvu and EU for time to read one VU, for example if an 
example of concrete calculation is shown is set to Tsk, If it is Rvu x Nvu> 
Tsk+Rvux (Nvu-Nrs+1), after reading PRU, it will read by skipping to VU 
containing a reproducing starting point. 

[0086]lt is also possible to judge which technique is used by comparing time 
concerning skipping as other examples to VU which contains a reproducing 
starting point from a head of VU with time concerning reading without skipping 
the same section. In this case, if it is Rvu x(Nrs-1) > Tsk, after reading PRU, 
what is necessary is just made to read by skipping to VU containing a 
reproducing starting point. 

[0087]As another technique, a decision criterion, such as skipping, if the time 
required at the time of skipping is less than predetermined time, may be used. 
[0088]lf a time code of a reproducing starting point is set to Ts, a head position of 
VU containing a reproducing starting point, What lengthened Start PT in EUS 
Information from Ts, VU It can break by PB time of VU in Information, and can 
obtain by referring to RLBN of VU in VU Information of an index corresponding to 
a value which omitted a decimal fraction. Thus, after reading PRU using a head 



position of VU containing an obtained reproducing starting point, it skips to a 
head position of VU containing this reproducing starting point, and even the last 
of VU which constitutes EU is read. 

[0089]the demultiplexer 1 1 1 stores data sent via ECC decoders 1 12 from the 
disk drive 109 in the buffer memory 108, if there is a demand of data from the 
decoder 112, will boil data according to the decoder 1 12 in order, and will send it. 
The decoder 1 12 is required of the demultiplexer 1 1 1 and decodes received data. 
As the reproduction start PTS is GOP, when it corresponds, the video decoder 
112 performs decoding from the beginning of the GOP, and outputs an image 
from timing of the reproduction start PTS. The audio decoder 112 decodes 
similarly data received from the demultiplexer 111, and outputs a sound from 
timing of the reproduction start PTS. Since time requires a direction of video 
decoding, the video decoder 112 sets the system clock 105 to the reproduction 
start PTS for a video output of the reproduction start PTS becoming possible at 
waiting and its time, and the audio decoder 112 starts presentation. 
[0090] 

[Effect of the lnvention]ln order according to this invention to divide into a 
refreshable unit the field which matches and records original data and 



corresponding postrecording data, and records original data and to record it 
independently, When performing reproduction from the middle, it is not 
necessary to read the whole original data, and it becomes possible to start 
reproduction at high speed. 



[Translation done.] 



2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1 jit is a block diagram showing the composition in one embodiment of 
this invention. 

[Drawing 2]lt is data arrangement in the thing disk in one embodiment of this 
invention. 

[Drawing 3] It is a figure showing the outline of the thing EUS file in one 
embodiment of this invention. 

[Drawing 4]lt is a figure showing the structure of a packet. 

[Drawing 5]lt is a figure showing the structure of an in [ one embodiment of this 

invention ] EU. 

[Drawing 6j lt is a figure showing the structure of thing VU in one embodiment of 
this invention. 

[Drawing 7] lt is a figure showing the structure of an in [ one embodiment of this 
invention ] VUHeader Packet. 

[Drawing 8] lt is a figure showing the structure of PRU before thing postrecording 
in one embodiment of this invention. 

[Drawing 9] lt is a figure showing the structure of PRU after thing postrecording in 



one embodiment of this invention. 

[Drawing 10]lt is a figure showing the structure of an in [ one embodiment of this 
invention ] PRU Header Packet. 

[Drawing 1 1 jit is a figure about arrangement of an in [ one embodiment of this 
invention ] PRU. 

[Drawing 12]lt is a figure showing the structure of the thing EUS Management 
file in one embodiment of this invention. 

[Drawing 13]lt is a figure showing the structure of an in [ one embodiment of this 
invention ] EUSI. 

[Drawin g 14] lt is a figure showing the structure of an in [ one embodiment of this 
invention ] Address LUT. 

[Drawing 15] lt is a figure showing the structure of PRU Information in in 
[ Address LUT ] one embodiment of this invention. 

[Drawing 16] lt is a figure showing the structure of an in [ one embodiment of this 
invention ] VU Information. 

[Drawing 17] lt is a flow chart of the thing original-data record in one embodiment 
of this invention. 

[Drawing 18] lt is a figure showing the structure of the thing PRU management 



table in one embodiment of this invention. 

[Drawing 19]lt is a flow chart of the thing PRU management table creation in one 
embodiment of this invention. 

[Drawing 20]lt is a mimetic diagram of change of a motion of the head at the time 
of postrecording, and the share of the data in the buffer memory 108. 
[Drawing 21]lt is a figure showing the accessing method in the case of beginning 
reproduction from the middle of an in [ one embodiment of this invention ] EU. 
[Drawing 22]lt is a figure showing the recording form on the disk in conventional 
technology. 

[Drawing 23] lt is a mimetic diagram of change of a motion of the head at the time 
of postrecording in conventional technology, and the share of the data in the 
buffer memory 108. 
[Description of Notations] 

101 Final controlling element 

102 CPU 

103 RAM 

104 ROM 

105 System clock 



106 Encoder 

107 Multiplexer 

108 Buffer memory 

109 Disk drive 

110 Bus 

111 Demultiplexer 

112 Decoder 

113 Disk 

114 ECC encoder decoder 
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A-BLK (Audio Block): A-PKT£M3L/cblock 
P-BLK (Padding Block): P-PKT£M3L/cblock 
VH-BLK (VU Header Block): VH-PKT^IftL/cblock 
PH-BLK (PRU Header Block): PH-PKT^ML/cblock 
3;f\ mc~Dl^XtMt%o EU«h£0 5fC^t 0 EU 

U EUS©*^©VUttfifi©VU<fct)@<Tt><fcV\ OS 

1 O®EUSfCfettSVU0S£WISfcif fcl^-fc&o 
TVS,, VU©a^^H«, ^OVUtftfrtfr^* 
^ttfl^H ^OVUfcg^ttS If r*7^ -/b K&fc 
3 Vt* 7 y- kmzZft? ft (fr* 7 >r -;b KM 
m^SVHilfr^7y-AMffl^Hj-/cfe©hLT£« 

[0 0 3 5] l{@©EUS£$$t«EU^ t^TPRU^ 
t?j&\ f^TPRU^SftV^OV-f n^fcf So EU?: 
*M*f £VllcDfflIftNvu«, EUS0*&0EU£lt£EUSrt"£ 
(i-^t^o 0$?K 1 'OOEUSfCfcl^ EUOil^ 
B^PafBlia^t-^h^So PRU£f#fc%^EUS©±§^ 
Nvu=l^tS 0 -7?, PRU^ffOEUS©*!^ VUfe/cD© 
^BtPsl^Tpv, 0$^Wb!£Tv, mWmW? 

Pal^Tk, rVX7^?)©r-^$sllg?Rs, EUS^ft 
Olfy hWh^Ro, 77ynt^©^^y^^fe/cD 
©If 7 hU-h^Ra, 77ynt^©^y*/H$l£Nc 

[0 0 3 6] 

DRi] 

AOsec. 



{Rs-Ro-Ra-Nch)Tpv 



) < JVvw < yZoorf- 



2/3V 



: ) 



[0 0 3 7] ^tSo ceiling(x)ttxJK±0*/I , > 
floor(x)ttxJKTO«*OSS%*i63Ma 

TSSo mmwowscom£teT~$&MM&%; Emm 

-5§Nvu©M/Ni?fS£tSai«, EUfe/c D OBflStf 



[0 0 3 8] ^tVU^O^TI^^T^^o VUti, sequ 
ence-headerfe <fc tf ^tl t'ii < GOP-header^H 



zft%?m, ^y^mm^m^mti^ryy^mm 50 /cifflK±©si»G0P(^-7°-^7- e^^)^ 



10 



11 

~$^$So GOPti, MPEGtfrtfEEffiO^ffi"^ ^RO 
7^-^K^fe£Wi7WAp?«£tl£o AAU 

Zft^ft(Dtff*yh%J±mLrct>(D'?%>%o GOP, AAU 

1 & tc no^fito^^ 5 r 3 - F t s & 

iff £W?&S 0 lVUfe/c D OlfT#7>f KSttN 
TSC©*§£, 247^-/H^?>607^-^K, PAL©*§f7 
«2O7>f~/l'Kfr£5O7>f~/l>K0lBBfc:'f So 
[0 0 3 9] VUtiH 6©i^7 ftgg£VU Header Bloc 
k(VH-BLK), ^M$©^-rV *r-^§Mbf;A-B 
LKcD^iJ^g#. *^fc MM© £ r * r- 7- £$ffi L /cV- 
BLKO^jOJifcEgtSo A-BLK©ffl§ai, mft<Dt-r 

j*t~$ mm s o co tc -r s „ mt 

©A-BLKfC^D ftWc±Io^iMji© <k 5 £P-PKT&S^ 
«7^7 7^y^VUhT?illt«o V-BLKfcP«©#§ 

[0 0 4 0] ±iB0<fc3£ffi#W£tf^&¥ffiT?fcS 
VUO^-pEH^H^fSCfcfCio^ EU©ii>7^5># 

Eg^r-£©tf7 h Mc Ef^£$^tel^§£, Nv 

S&gtffcSfcV ^©i§^VU©<£?&i|i{u£IStf&W- 
tlM M^fEU©^^;^^^^^^, * 

n pru,ecc = ceiling^ + ceiling{ 
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©block, t&fr^7^7lffitf§;:h7, VU©^H 
[0 0 4 1] VH-PKTcDSii^H 7t^f 0 H^©BP(^ 

7 h • ^yy 3 y)n9mt^mmm^u vmx* 

f o packet-start-code-prefix, stream- id, PES-packe 
t-lengtWiMMiCOjlDTfeSo VU Propertytilbyte©t: 
7 h7^-^F7, C©VU header 5 VUtCfflf 
3flS£Mff §o ^©^©107fe§First VU of EU 
H;^©VH-PKT^tmttW©fG®©VU7fetU£l^tl 
KWiO^IS/g^tiSo c©7^-/Wi, ftMT3£ 
77730t^W&?X§©tffl^§o Length of 
VU^dcDVU header*^$nSVOffiOblocldR%S*3f o 
Start RLBN of Video Dataii, VU©ft^fr£ tTr^T- 

[0 0 4 2] ^(CPRUfCO^Tl^MfT&^o PRUii, 1 
^±lf»VU(c^^-rV^mffit§/c$©M 
iHc^feD, ll0EU£OfH&6Wilffl#ftt3o PRUO-9" 
7X&, EUfcfc D ©£1/^B# ^ftjStS^-rV^r- 
£ £PRU^\ v 9 • 7d >y 7 £^£? c ©T£ 3 1^©1 



20 



»fflOECC7D 7 ^T'&So PRU§^t§ECC7D 7 7 

OSNFRU.ECCtt 

[0 0 4 3] 

[&2] 
/?a ■ Afc/j ■ Tpv 



2048-14 



)xJVvk)/16) 



[0 0 4 4] tLXm^tl^o %*5, PRU^fCfaSi^ 

*-r> *wuf-^-F, ^ u-y-y 7'J 7 

[0 0 4 5] ^y7Y^r-7|H&Ml©PRU©l§Jt£ 
H 8t^to »cPRU Header Block (PH-BLK)£H@!S 
SU W) ©Unpadding Block (P-BUQtfgi&Tfc 
< 0 ^y7Y^r-7|H&M©B#£71i, 

[0 0 4 6] PRUt^-rV *%77 l>3L/cfi©PRU© 
SfiSc^H 9t^to »CPRU Header Block (PH-BLK) 

^lffliagL, wm^i^(DmicnmLrct~r4 ^ 

r-^^A-BLK©?iJ t LT^gU $ !) 0UH#&P-BLKt? 
ffii6Tfe< 0 C©^§, PRU^©A-BLKtt, ^lUEU^©^- 
tl^tl©VUt't$ tlS A-BLKS!©^!f 1 111 UftfCf So 
$ P. PRU^©^tl ; ftl©A-BLK©ff-3PTS©fi^|n|EU 
^©^-tl^tl©VUt't$ tlS A-BLK©PTS t |W[ CJiS^^ 

o, ^icfraxsi^t, #xM/3-fV>w- 

rV^r-^^IHiltSo 1-^-5, 77ynttPRU^ 
MJ£^$tl3A-BLK©?iJ^MJSf SA-BLK©^ 



30 ©A-BLK©^[J^SAU('9-7 • ^-rV * • x: 7 h) 

utttSo **5, f^^Tfe^V^, SAUta, VU^ 
^llISSS(f@©AAU^$tlSCtt^So 
[0 0 4 7] PH-PKT©*fji£0 lOtC^fo packet-star 
t-code-prefix, stream-id, PES-packet-lengtWCOV^ 
TttVU^vX • ;^7 h h^llSTfeSo Length of PRU 
{* , Z. ©PH-PKT©^ $ tl « PRU^SfiSc t « b 1 ockit^f 
fSo Number of VU«C©PH-BLK©^$tlSEU^SfiSct 
3VU©I[£#bf o Start RLBN of Data for VUti, ^S 
AU©PRU©^^ P. ©blockl&fcgfr to 

40 [0 0 4 8] ±|H©i^t, PRU^lS!ffl©Blockt^l3 

% -fe ^ -£ff$ $ ti «Si;f@©AAu^^Mu (sau) ©H 
pfcts c hi?, pru^;^7 

ft, ^© ff © 7 7 y n r- ^ ^SAUWiT^S^ {<: # § 
S^SCh^gM^So #SAUtc^$nSA 
AUM©SAU^©AAU^^3iL/c;^7 M<:M3£tiT 
V^/cis6, SAU¥fu^«f^^.S©^fetl«\ ^-©ffl©S 
AHfcH^%^3<lfcHftl^^?fe2o feU C© 
i^^Sfiic^fX^^^ti^, lo©;^7 HfcSftSSAH 
^StlSAAU^ffitSC^t^D, t^fc77U3 
50 ^»OPRU{C^LT^O^ff*^77U3$ff*9lS 
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[0 0 4 9] %n?ftCDSkWftffiGLm*&t 
ti^X h U-Affifcjf ALTVSfcik PRU^SAU^fu 

[0 0 5 0] ?Rm<DT-#*V\W(Dt-T4* 

T~$tm%(DM)ufcLxts<ctx\ ®m$, pru^ 

©^--rV^r-^^VU^tgp^tnk°-TS^ PR 10 

\)tymr$x(DT~$(D^t)mt)^te%%o 

[0 0 5 1] W^XCDVRmmm^'DV^X$0nt^o PRU 

«\ feSEU©^Sg^ECCyP7^^/co/c^ H 11 
(a)©«fc 5 ^ ^OEUO^Dii&fcPRUfclBB'f 3o 

(b)o<t a ^ Eno^oii^e. i5isa7p 7 *jkf*j 

©ECC7Pv^JI^ 0$DEU^©Mc5Itl3ECC:/P 
7^1^tiamt§ 0 CCi^, EUff»0$fcS§0VUfci:FRU 20 

[0 0 5 2] ±|E©£?^ PRU©+MX£ECC7P7^ 
IMXfllMfc: U &fcfrOFRU£ECC7*a >y 
EStSc^ 77UP«i, IBITO±?«£ji 

m4$xffitst^?m&mz> a 

[0 0 5 3] ±fH^MM^feV^T, PRUtfEUOftsittifi 
{cSSSfiH:, £§EU£ff£1-§i§^ PRU£ft£lO 
©VU^*^m£TVUM©^#£^nT^% 

s/ci6TfeSo feu wmimmMf-s&c&^fcWi 30 

^©EU©(3; ^HW-?^*^33:T7 0 P 7" 
=7 h<m%3X £ f \ L^fe(S J*EU£ft fcfSflrf § /c 46 
cD/^y77^y^^%3o 
[0 0 5 4] EUS Management 7 7 -l71/©lf}i£:0 12fC 
^fo EUS Management 7 7 & , r>f X^fffCfBS* 
tl/ct^T©EUS77^^^tafS/ci6©ffS^ffl 

©»{COV^T|i^fT*9o 7^-^KNumber of EUSI 
CC077^;^tatSEUS77^^CDf@i(^t) 
to 7^-^FEUSI(EUS Information)«^EUS7 7^;U 40 
imtmnxm. Number of EUSIffl^ftfSo EU 
SUZZZim 130<fc5£*tJfr£ttSo 0^©Start PT 
fcitfEnd PTO, COEUSI^^if SEnS77^;l/ffO 
Offl^PTSfe <fc tffS7PTS0*±ti[ tT 7 F L Tc t> © 
TfeSo JK&t©<fc5teHS0*±ffilfy F£t 
B&L/cJM£PT7*-^y h £lCt%o Post R 

ecording Unit Slze&Z<m\}SWg&t 7 4 

[0 0 5 5] Address LUTQW 7 7 7 7° • r-7» 
It, PT7*-^7 F^tB^ft/c^AP-Ffr^© 50 
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#7 Ap— F fcftjSt 3 ESS tiTVS 7 HP 

X^fTf §/c#>©T-7>Tfe§o Address LUT©#| 
fiic^H HiC^fo 7^-^FPBTime of EUti, EUfe/c 
D ©^^1^1/90000 [#] mtXM&Ltc 

PT7*^y h t3CX^/l/fciS:oTV^ 0 PB T 
ime of VUfc, »Vllfefe 5 [#] 
m±X%&LTc$>(DX3b% 0 Number of PRU Informatio 
nttAddress LUW©PRU Information©!^'^ h^Bf 
EUS^©PRU©ffll^tgl3to Number of VU Informa 
tionfe Initio Address LUT^cDVU Information©!^ <fc 
tfEUSff»0VU»£gfc LTVS 0 

[0 0 5 6] H 15H\ PRU Information® ftg^fr 
to S^©RLBN of PRUti^©PRU Informational^ 
SPRU©7FPX^^fo 0 16ii, VU Information© 
\H®Z^frto H^©RLBN of VUti^©VU Information 
£>m Wf §VU©7 F \s7&WV$ 0 

[0 0 5 7] Address LUTfcffl^T, fe§^7AP-FP 
TfcftJSfSPRlKDT FbX£^d§#Ji££KTt7 
1- 0 £f\ Hfr^EUSI^OStartFP&SK Ch^liftPT 
^^46, 3&fc:fflftPT£PB Time of ElTCffltK /HR8B£ 

mmxzc tx\ ^©PT^MJStspRu^t at«PRu 

Information©7>r77X^$§ 0 ^©7y 
T7 7X(cMJStSPRU Information^©RLBN of PRUT 

^e.n«7Ki/x*v iwtf sPTtc^jiSi'SPRuo 

7 FPXTfeSo ^^JPT(cMJStSVU©7 KPXfe^Hi 
ic, PTfrSStart PT%§[V^ct>O^PB Time of VUTfJ 
D , /J^iC^^« D ^T/cffi(cMJStS7 yf v ^X©VU 
Information^©RLBN of VU£#ll8f 
§ 0 COi? t J|iM^^iaTVU^PRU©^si7 F l/Xtf 

x^%rctbx&%o 

[0 0 5 8] ±!HfVX^7*-^7 hTfHil U^ts 

TmMxit^Ttmmxtmi, vu^307^-^ f 

^6^Slf@©G0PT«L, VrtW&y V 
8[%ps]tt%o rVX7$5jil--hRstJ:12[Mbps], 7 

7PpM^©M^>>> y7B#p B !Tk£o.3[#], 

K^I^KTv%0.2[g>]i:'r«o $/c, ^-rV^H-y 
F W F i tft- TJt9\ y^iVWt^^m . 12 
5[Mbps/^-vy^;W, 2[f-vy*;Wi:U ^U^t^ 
feitf77PPT«atcMv^ci:{c-r§o c©^§, 
VUfe/cD©»fr B !TpvtJ:^0.5#^^So S/c, 77U 
P^nll^EUfe/c D ©VUi!Nvu©fBH^ 7^Nvu^20^ 
Nvu=8, T&fc'SEU&fcDOll 

[0 0 5 9] ^U^t^7 o P^7AfHi|Bf©CPU102©M 
a©Sttl^H 17tfp v oT|^tS 0 fT*tC, rVXX 
^ ^ EUS Management 7 7 7 /H> 7 7 7 7l/^X r A^aif 
$g^RAM103fd|!*E$tlT^St©^tSo CPH102HX 
> P - 7*1 06 ^|Hij L , ^ tc 7 7 7 ;l/ X f A t atf $g 
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fcSfc: 1 EU^© r- 7 Hilt S © 

rV X 7 _htc & 5 ^ 5 §M^S (X r -y 7°1 ) „ t> U 

[0060] t> L+#&M#tffctu& iB£ft*0VUtf 
EUffioM#iovu*^gt) , r^»i%o{<:'; , fe7 f u s 

§flTOg7 F PXfcgSaddrfcfHIiS-e* (Xf7 7° 
2) 0 ^/l/^7V*1ftO7frSlW#0T~#*>VW 
108^7 7 7 V y^Ztlfc C £©il£a£f# 
o(Xr7 7°3) 0 ^/FT7V7^107fr£M)Wc^ 
g&itfOOfctfc^ ^tfoddr^CC^P 7 71^)^9 10 
fr£TO?UXr7:/9X feU ECC7P7 7tjl^W 
tU& &0ECC7P 7 7 %LR% TvS 7 7 7 7 * U 108^© 
VUr-^rVX7t|2gtS(XT7 7 o 10)o ^ PH 
-PKTfeitfP-PKT-ePRU^RAMlOS^^HfiScL, ^tl^rV 
X7tc|2&ff S(Xr7 7°ll)o ^7777^'JlO 
8tfiO^OVUr- 7 £rV X 7 £ IBg-T S (7 r y 7° 
6) 0 IE8*»ofc^iCi^y7y^yFtS(XT 
7 7°7) 0 gftitfEU^OVU&fcSfc-tg&NvuJ: K> >\^tf 
tUfXr 7 7°4t i>> y 7°L (7r 7 7°8X HL< fcftfcf 

xr7 7°2^y>y7°tSo w±©^a§, ftfi^ioifr 20 

[0 0 6 1] K±cDCPU102(DffiafcM|f LT\ v;b^7° 
y7W&, ^--rV^, Hr^^n^ti©xyn- 
7l06fr^£tiSr-7fcPTS^£#4L/^7 MtL 
^7 77^^Ul08tff^T^<o lG0P5j v ©V-PKT^^tl 
IsUBt SA-PKTfcV W 7 7 7 t 'J 108^if 2. 5) tl/c 5>CP 
H102fcV0^Or- £ 7 7 7 U y 7' L /c c i: ^ffl^t 

■So 

[0 0 6 2] JK±0#JI?|B®£fT& o /c^ U yt ;b7° 30 

p 7 ^ A^TOf j-— *ffr h r 7 y n fflpfw^m^ 
zztircm$<o!mc>un*mitz> 0 txiz, rVx 

7 5 EUS Management 77^/yfc<fctf77^7FyXrA 

^m^ftmmc.M&&%tix^&$><Dtt&o cpui 

02«r3-7112^ijL, 7 7^^yxr Atatf^g 

~) (ctV X7 F7^7l09^i^tFrf o rVx7 
^7l09tiECCrn-7112^l5SLTrx';F^7 o y 7-9-1 
1 1 tetftW&A^r- 7 £1 r>;F^ 7° y 7 -9" 1 1 1 
ti, ^7777tUl08tr-7^SSLT^< o r3 40 
-7ll2«, eft^t-fV tOSSt^&f-^ 
fcr^W^y^lllfcig^cU rV/W^y 7-9-111 
a^O^tcjSUT^y 7 7 7 t'J HBfc^BLfcr- 
7^ F ^\ 7 ^©stream- id^S-^f jtUJfcr 
3-7ll2tl5o r3-7ll2{irV;F^7 0 y7-9-lll 

Wc^o/cBfST^©r-7tMJStSPTSTyXr 
A7P7 7l05^fflMbU JK&fci^ yXrA7P7 7l 
^(J}\mwm^ LTtFTJ© W£?XS 0 
[0 0 6 3] rV;F^7°y7^11Ui, ^#577 50 
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jSf S PRU t , ^O^tc^-T § EUfcft JSf S PRU©^!f 
2MOPR0*#tC^7 77 7 1 U 108^tf*fftS o 5 5 
fcy *-ft 6. ©PRU^WSf 5 /c46©r-7VF (PRUtSr 
-7VF) £RAMl03TO1^-f So 
[0 0 6 4] PRUtar-77F©SfiSc^H 18t^f 0 PR 
imar-77Mi2{icDr-77k SAUPf1^PTS(SAU-PTS 

[j] [i]) tskvrmr F*yx(RLBN [j] [id txm^n 

So SAU-PTS[j][i](i2^7C©E^J^feD, l#i©^y 
T7 7X*V^7 7 7 7 : &Ul08cF©PRU©ll^ 2#i© 
^yr7 7X^PRU^©SAU©#^^LTfeD, 
20©^ yf 7 7XTSAU©^g|©PTS^#S c i:^T*t 
So RLBN[j][i]fe^li©H^|f^, PRU©#^#^PRU^ 

^ L/cSAU©fflM7 F FX^#S d h^nJI^feSo C 

-7^^7 77 7^'Jl08^©H , ©SAUtfHgftl« > i^ 

[0 0 6 5] ttlOSai^T&otl^I^t, 3 

— 5>SffgPl0l 7 7 F 3 £fr& 5 

xetx/c^©®a^f^-rs 0 cpuio2^-t 

^^-©xya-7l06^ijtS o rV;F^7y7-7lll 

it, yxrA7P7 7io5^5)77y3^r^$ti/c^ 

j^©7^AX7y7°(77yn IB ji&PTS) MM^SAU 
-PTS [j ] [i]0ffJfr5, 77l/3|B^PTS%S^.*V^ 
OPTS^^o^yr7 7x^^tS 0 
n/cPRUS^n, SAU#^i^rV;Fr7°y7-7llUi77 
UnHi&PTSfcfcfeft: v;F7 1 7°y7^l07tl^tSo v 
;l/^-7°y7- 1 ti07a, xyn-7i06^5>^?)tiSAAU^ 
;^ 7 7 7 7 1 U 1 08 eF ©nil @ ©PRUCDRLBN [n] [m] OffiB 
*^IH ; ItTV^< o i3S%H^tSSAno»TSi:r7 
ynp^PTScDMicjSCT, hft©Mt-7;F^7° 
y7^107a^-rV^iyP-7106^?»l?»tlSAAU 
©Mfc, tet«AAU^Mtffl^-fS5j v JfALT7^^y 
7^liStSo 

[0 0 6 6] n— tf>P,77yn^^$tl/cBf *©y 
XrA7P7 7l05©f@, -f^^^77ynr«TS^22 
8228/c-3/c^^MtIX-3T^0J5tS o SAU-PTS 
[i] [j]^T77yn»TS^@^^^M7;©SAur«T 

s^ff-3SAu#^ PRus^cDia^ittSo m imm 

& PRU#^#=0, SAU»5^^S 0 m^<D^mcMfo 

t-SRLBN[0][5]©f6^|lSo %<D%£%, SAU#5©7F*y 
X41^#5>tiS 0 IfctfiX, ;^7 777 ; &Ul08cF©P 
Rn#0O5fegg*» 5. H4 1 b 1 ock g tc S SAU#5^ 5 7 7 
y3T-7£|E^LTV< c^t^So 
[0 0 6 7] 77ynr-7miW©PRU©^yr7 
7 X^n LTc 1 1 , *OPRHO«^$ * £M3 L 
/cBf^T\ i=0*^7$t?ORLBN[n] [i]©fi^^igffi©PR 
UfF©PH-PKT©7^-/FFStart RLBN of Data for VUtC 
JS^mifiL, PRU©Mt$Tr-7mifi$ti/cC ^^C 
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PU102fc!ftrf3 o *<m, SAIFPTS[n][0L f&fc^ 

<Dwm^mw9mm$> ! %\t>#% 0 cpuio2h, 

/F^7V7W^©M^feo/c^ ^<m&zMt> 
ftSEUOftsgPTSfcSf^ Address LUT£#f$LT, ^© 

OPRUOTKl/Xfc^Jk rVX^K7^7*109^ >W 
7 7 7 ^ 'J 108^©n# a^PRU^MIHr F PXfcfHSf 
^SfCffi^fcffito ^7 777^'J^PRU 

tA7J$tiS77U3r-^^i:^«LT^< C i: 10 
JclftSo 

[0 0 6 8] PRU^ar-7>©fti3Sc^Ji^H 19^ 
to S*a*)ft^73^ #VU£^3:ttSA-BLIWMB&£V 
H-PKT^©Start RLBN of Videos 5)^46, ^OfflfttfSA 
Ufc1*$ tl« A-BLKOffl$ |i[ C C £ fcfijffl LT\ SAUyfe 
g|7 FyXr^TVl^^U ^BffcVU^OMfflcDA-PK 
TOPTS^ffiffflLSAU^feaSPTSr-^l/^SH-rS C 
feSo VH-PKT©gfiTfeSCh^^t77^T 
feSVH-flg^U-fey ^7 77^^U108^©PRU# 
^tt7yr7 7X^&Sj£H<:-fe7 h*3(XT7 20 
7°l)o T^fr^yUtmniLfm hta^y h^VH-PK 
T©±f£(XT7 7°2\ Xr7 7°3^i>>y7 0 L, 

* v ^ft 5 X r 7 77 ic y> y 7°* 3 0 

[0 0 6 9] /^7 FtfVH-PKT£>*§^ VH-PKT^©Firs 
t VU of EU7^-;FF*yfrH?^gL(Xr77°3X 
1 ft *nJW®0 r - * ^Ilfit 3 f^IM ©PRUfr 

t« 0 l»<:, RLBN[j][0]tl£-fe7 FfSo 
-^Stmptlgft^VH-PKTPfJcOStart RLBN of Video7 
^-/l/KOfit^-by hU ifcofc-fey ht«(X77>* 30 
4) 0 t>U FirstVU ofEU7^-/bF^0ft?K RLBN[j] 
[ilt-Bf^tmp^-fe-y h U £ i^ampfCffficDVH-PK 
WOStart RLBN of Video7^-/F F£HiIfr£>l§IWc 
t©^to^S(XT7 7°6)o CCT?l£§[<0H^ VU^CO 
A-BLKCffllStCVH-BLKOMISl^AP^fcffliTfeSStart RL 
BN of Videos?), C CT^fc&3VUffi0A-BLKeM@& 
£$#>3/c#)ky VH-BLK©yj v ^lL?[< C fcfclMf 
So First VU of EU7-r-;l/K*V-fnOJi^t>^ 
VH-flgfClfc-fey hU i^^y^U^yhtS(XT7 
7°5) 0 40 
[0 0 7 0] Xf7 77m rV/F^TV? ^lll^ 
FtfA-PKTfr 2 5 *HfcgU A-PKTft^Xr 
7 78^7 -V y 7° L , A-PKT T? ft V^ft 5 X T 7 7°2 fC * 
y7°tS 0 Xr7 7 0 8Tti, gSVH-flgfcftSU VH-fl 
gjbM&5&& Z<D;^y h<D;^y F'vy^OPTS^S 
AU-PTS[j][i]t-fe7hU VH-flg^0tU-fe7 Ft£(X 
T7 7°9) 0 JKiO^fcblockftfcfT&Stfc"^ EU£ 

t^rm^h.rm^ ^oEu^opRUfcft-rspRim 

[0 0 7 1] K±©77yncD^©rVX7EF£Kvy F 50 
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figt^7 7 7 7 t U 108ff fC £#>§*y V-tft/T—Z 

Xte7°U?7L>b\ 7VX7^©sll~sl8~cDl»3: 
flt^fcBBfi^fU sll~sl3, sl3~sl5, sl5~sl7^ J tn 
JfftEUfCftJiSU sll~sl2 N sl3~sR sl5~sl6, sl7 
~sl8tf ^n^nPRUtcftjSLTl^ ^tSo 

[0072] mmm&xiz, mcsmxcommz 

f*Xrtv 77**:V 108^H»}A», ffiisl l~sl3© 
lfr*©^fej;tf^ti^ll^^?>©77y=i*-rV 
*©A;fr&fToTV3fctSo A7J$ti/c77yn*- 
rV tit* 7 7 7 7 * U 108 tfi ©-77 ©PRU(PRU # 0) tC& 

[0 0 7 3] mUl-t3X^ TJ7\t Fyof 7109^ 
M^CSl3~sl5^1*iA&o Bf^lJt2ii, Bfgijtl 3: 

[0 0 7 4] m\t3ii, ^sl2~sl3©VU©il^%MT 
A77?ti/c77y3*-rV*©xyn— rV 

r - £ tu ^A/f- 7° y £ "9" 1 07 (i ^ ©PRUO^sl 
PTS^CPU102^jl^nt, 77\/X*-T>(*<0%tW&Z 
t>5-?7©PRU(PRU#l)fC^Jt3#ASo 
[0 0 7 5] LLt'ii Hf^Jt3-erVX7^?)CDl^jA 

77y3*-fV*©xyn-fVy^^^i^t 

117* S «fc 9 1 ft o Tl^S *V L t> S jg® 

[0 0 7 6] CPU102a-7;F^7°y7^107^?)}l?)tl/c 
7tIlPTS^5.PRU#0©^§^failt^f 7 FUX, f& 
^ ^ Mills 1 1 - s 1 277 7 F U X % >Rlsb . II j' : ^J t3~t4 cl'RII* 
0Oft§*r -f X7 1 13tfHi|f So 

[0 0 7 7] H^iJt5"c1i^©M^sl5~sl7©lt*E*^ 

;^y77^tyi08^*-^-7P-^|Hc$ 
■f\ $ fc/ ^7 7 7 7^ =£ y 108© r- 5 s ^ * ft < ft 3 

(ry^-7P-) Lftv^7^y^ (t4~t6®H) 

to 

[0 0 7 8] $$mBmz&ftH, 771/37-^Ot 
f E*{Cfelt « Bf K*^S^tc jt < ft « /cfe 
0 20fcfcltSt4~t5K ; &5@<1'S<lfc^l?f « 0 

^rVX7©^*jA*$siy- h*Hfi^±I^) T*feo 
Tfe, lfr*^*-rV*^^]tiSch^ftv^v^ 
a^feSo 

[0 0 7 9] PH-PKT^©7^-;FFSt 
art. RLBN of Data for VU^77ynBf tfHgLTV^ 
3bV @SOffl?fe3fcfe*y yY/Fr-?IEiifl#t7#> 
IHgLTtily J^fc, PH-PKTffi fC^g-SAUO^feggPTS^ 

iaiit-S7^-;FF^jairatsc^t^7ip,tiSo ^e-o 
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f@£|EitLTfc< 771^^ PH-PKT^ 

PRU^Sr-7>£»f§©k:^& 

[0 0 8 0] %Tc, #%W&W&\t, W<D9m%Mfrt 
ti^LTVH-PKT^©First VU ofEU7>r-/l/K£fflV> 
/c*\ EU©tjM£lifctV^7 hfcEUOftslfCff ALT 

txfcW, 

[0 0 8 1] *^M^MiSAUtVU©^BfP B !£^- 

ici/cvsa^ focfca^ifaa^ sau© 10 

T\ 77b:»£?7S?F B m D»i«{<:-rs c £ 

^ 77U3KHoM^o J ?-n : fnisAu^(=ivu5»jfi 

< |Hi$?&©7 7U3f^ %il§T?±* £ L T L $ 5 
c^(c^S 0 LfrU SAU£VU£i3Bff»:5§<-fft 

[0 0 8 2] «±©#JiT77b3£tT&o/c7°P77 20 

rV X 7 ft b 7 7 -i ;l/ 77 r At Stf $gfc J; tfEUS Mana 
gement 7 7 -f 71/ tfRAM 1 03 fc M&JA $ ft T V § t> © f 
S o ■ tf fc ft ~?uy ; yLb%- / ( 5.7 bCP 
U102&, ftjSt § EUS 7 7 Y Jl t PTS (H £M$PTS) 

%o Address LUT£ffl^t\ H£P^PTSfr bMJE 

fsr-^o-g-snsvoo^r fpx(vu^7 fu 

X) ^PRU©ftsl7 H ^7 (PRU^SlT F VX) fcHflff 
So 30 
[0 0 8 3] C(Dt%, m 21(a) (DXolC?mtW(D7 
FPX©M*)M^^i§^^ MfSVUhPRU©7 FUX 
O^'Ml^Cr F UXfr b§BA£^J65 J; 5 trV 
7^F7^7*109fc^^tilfo -7?, 0 21(b)©cfc? 
fcPRHfclt^VOOr FUX^fe3fMfi^±A^l\ fft 
fr-bEU^©fJI¥©VUfrb#£T£±l^ CPU102«tVX 
7T^7l09tg;f'EUSI^©Post Recording Unit Siz 
e - ?^ £ ft 3 PRUO r - 2 -"M X© r- £ £MI EHMS 
7 F UXfr b§t*jA&i: ^ ffi^fctf} U #fcffifEVU$fcS§ 
7Ft-Xfrb©§oA;H^f § 0 co<fc5lcfSafi 40 

D n— tf 5 UX # 7 X ^¥ < * « tc S o 
[0 0 8 4] C©^^ VU£X^77WfclPRU 

Rtf V U£ E U¥ftT*S?&&A,T*r3- F\ ff^ff 5 

pRuri^a/cfet, vunff^w^^ 

■tt? V U $ T*X* 7 7°LTfr bl»}A»*§£ £ ^ £5 

StfUxtfyxtf^ivfrfcWffiLT, 77*°77©¥^ 

[0 0 8 5] I#S%iaiOM^tt, i^H 1-3 50 
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U©X^ 7 § Bf ISfcTsk WSt 

Rvu x Nvu> Tsk + RvuX(Nvu-Nrs +1) 

[0 0 8 6] $tc, immtLXlt, V\JCD9cWpZ>n 

*m%&%^tsv usm? ©teaman? 
t, n lepbI^x^ 7 7Wtn»tiit©t^^sBf Pb! 

Rvu x(Nrs-l)> Tsk 

Tfeft«\ PRU^M*ffiL/cttt, S^Pffl^^^'tmU 

[0 0 8 7] $/cgiJ©^r£hLTii, X^77°^T^/c 
±i^©^HtPB f 1^filT/lH#P B ! !K^Tfeft«X^ 7 y'Zfto 

[0 0 8 8] ^M^%^tyvu©^ffiB«, ff^lB 

fti&tDtiJkZ-FftTsbtZt, Ts*^EUS Informat 
ion^^Start PT%§[V>fet>0^ VU Information^cDP 
B time of VUTfiJD, /J«^0f§T/cfi^^t« 
^yf 7 7X©VU Infonation^cORLBN of VU%#S8t 
S C £Ti#§ C fc^t So £ 5 £ LT#5ftfcW 

^^^tmu©^aifuB^ffl^T, pru^i^jA^ 
nm^ c ©s^w^*#t?vuo5feagffiB$ tx^ 7 

[0 0 8 9] rx-^^7V7^11Ui, rVX7F7^ 
7l09^bECCr3-^ii2^SSLTji5)ftT< Sr- 
7%;^y77^ ; eiJl08t^L, r3-^112^?)r- 
^ ©S^feft r 3 - ^i 1 2 tc C /c r- ^ %Jifc fc 

^ttlX o /c r- 7 © r n - F ^ff * 5 o SSIfePTS^C 
0P©5i^tffi^tS^ Hr^r 3-^112«^©G0P 

©Hfflfr b r 3 - k * v\ m^mbmcD 7 -r ^ 7 

l^aifc, rV;^7V7 "9" 1 1 1 b WfX o /c r - 2 © 
T3- F^tf #3«PTS©7^ 5 77>bt^ 

7Xri^P7^105^FP«TSt-fe7 h L, 
[0 0 9 0] 

1&r&77U3T-#£ £ft Jft-3ttTiBg U * U 7Y 
[gffi©fffi¥^^HJ5] 
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[04] ;^7h«m^/T^HTfeS 0 

[06] *^o-^SfS^Hfi:fc^«©VUO#Bfi^'r 10 
[07] *^O^Sfi^Hfcfelj-SOVU Header Pack 
[08] *^©-^fiUf»fcntS©r7L-3M©PR 

[0 9 ] *^O^SS^lfCfeltSOr 7U3^0PR 

U©#!}i^T 0?fe§o 1 0 1 

[010] #&$0-^fltogffifCfcW"30FRU Header P 10 2 

acketO^fi^f H^feSo 1 0 3 

[011] ^^o-^ssjgffifcfeitsopRnoiaitfi: 20 104 

HtS0TfeSo 1 0 5 

[012] #&$0-^fllSJg!8fc:fcW-30EUS Manageme 1 0 6 

nt77-f;PO^ifi^t0T?feSo 107 

[013] *^0-^^l{CfettS©EUSIO#B§* 1 0 8 

^t0T£S o 1 0 9 

[014] jfm\^-W&&W<^mZ> ©Address LUT 110 

£>*f}i£^f 0Tfe3 o l l l 

[015] ^■m^-^MMlZ.m^ (D Address LUT 112 

fficDPRU InfoniationO^fi^f H'PfeSo 1 1 3 

[01 6] *fg^©-m^litct5tt§cDVU Informati 30 114 
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[01 7] ^^mo-mtmmicmmtv^i-jVT 
[0i8] *fflft<D-mmmfc%tt&(DmmmT- 
[019] ifmm-'mmm^m^mmm.T- 

7/Wt JaicCO 7 D - * - h "£ § o 
[02 0] 77U3Bf^7 F©fj^h^777^^U 
lO8tfettSr-^©^*©^©HS0TfeSo 

[02 1] jfmm-wmm^m%mm-mftt> 
n&.*i&tb % Wi^<D r t -fe x nm*7fit 0^- & s o 

[02 2] «Kttt*5ttSrVx^±T©fHi»^ 

[02 3] «M^t§77l^B#©^y KOftt 
£/W7 7^UlO8£fcfr3r-#0£^®g{l:® 



mi® 

CPU 
RAM 
ROM 

fVx^ F7^7 
rVX7 



[01] 



101 

ml® 



102 



CPU ] I BAM j [ 



103 104 
RoV 



\y105 



110 
2 



106 







9— ► 







107 





lOB^M^y 7 j* 
















112 




(13) 
[02] 
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©staffing 










EUS 7 7 ^J, #2-2 




EUS7t"<^#1 




EUS 7 7<A#2-1 





[03] 



Editable Unit Sequence (EUS) 






td: table Unit 
(EU)#0 


Editable Unit " 

(EU)#1 


Editable Unit 
(EU)#m-1 



Post Recording 
Unit (PRU) 



Block Block 



Video Unit 
(VU)#n 





Block 


Block 


Block 


Block 



[04] 






7 «f — )l 


24 


packet_start_ccde_prefix 


8 


stream_id 


16 


?ES_packet_length 


16 




8 


PE S_header_data_l ength 


33 


PTS 


33 


DTS 


Nlx8 


stuff ing_byte 
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[H5] 



Editable Unit (EU) 



(a) PRU ii^S 

(b) pru t>m& 



Post Recording 


Video Unit 




Unit (PRU) 


(VU)Jtn 










Video Unit 




Video Unit 


(VU)#n 




(VU)#n+k 




[H6] 



Video Unit (VU) 



VH BLK 



A BLK 



AAU 



AAU 



Audio 



A_BLK 


VJLK 


V_BLK 


VJLK 



AAU 



V_BLK 



\ 



sequence 


GCP 


GOP 


GOP 


GOP 


header 


hBader 




header 





Video 



AAU: Audio Access Unit 
VH_BLK: VU Header Block 
A_BLK: Audio Block 
VJLK: Video Block 



[07] 



BP 


fu r-s 


7-f — ^ r'& 


0 


3 


packet_start_code_pref ix 


3 


1 


stream id 


4 


2 


PESjacketJength 


6 


1 


VU Property 


7 


2 


Length ofVU 


9 


2 


Start RLBN of Video Data 


[Hi 0] 


BP 




y ■<—)]/ K£ 


0 


3 


packet_start_code_prefix 


3 


1 


stream id 


4 


2 


PES_packet_length 


6 


1 


PRU Property 


7 


2 


Length ofPRU 


9 


1 


Number of TO (=N0V) 


10 


2XN0V 


Start RLBN of Data for VU 



(15) 



#M 2001-76433 



[08] 



Post Recording Unit (PRU) 



PHJJLK 


P_BLK 




P_BLK 


P_BLK 


P_BLK 


P_BLK 

















P BLK 



PHJLK: PRU Header Block 
PJLK: Padding Block 



[09] 



EU 




A_BLK: Audio Block 
PHJ3LK: PRU Header Block 
VH_BLK: VU Header Block 
SAU: Sub Audio Unit 



[01 2] 



BP 






0 


4 


Table ID 


4 


4 


Table Size 


8 


4 


West USI ID 


12 


2 


Number of EUSI 


14 




EUSI 



[Hi 5] 



BP 






0 


3 


RLBK of PRU 


3 


1 


PRU Status 
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[011] 



EJ 



(a) 




PRU 




VU 

#1 














1 1 


1 


1 


1 


1 




(b) 


vu 

#1-1 . 


PRU 


1 




vu 

#1-2 










1 1 




1 


1 


1 


1 





| ECC 7Dv^m,W 



[01 3] 



BP 






0 


4 


EUSI ID 


4 


4 


EUSI Size 


a 


23 


Title Text 


31 


1 


Character Code , 


32 


fi 


Tine Stamp Creation 


44 


6 


TimeStamp-Modif ication 


50 


10 


Text Information 


60 


10 


Thumbnail Information 


70 


2 


Data File ID 


72 


4 


Data File Size 


76 


4 


Start PT 


80 


4 


End PT 


84 


2 


EUS Property 


86 


2 


Video Property 


90 




Camera Property 




2 


Audio Property 




2 


Post Recording Unit Size 




2 


Post Recording Property 




64 


Source Information 




64 


Copyright Property 




2 


Number of Still Picture 






Still Picture Information 






Address LUT 






Reference Information 


[01 4] 


BP 






0 


4 


Address Offset 


4 


4 


PB Time of EU 


8 


4 


PB Time of VU 


12 


4 


Number of PRU Information (=N0PI) 


16 


4 


Number of VU Information (NOV I) 


20 


4xN0PI 


PRU Information 




nxNOVI 


VU Information 
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[016] 



BP 




7 


0 


3 


RLEN of TO 


3 


1 


VU Status 


4 


1 


Number of IP Pictures 


5 


2XN0IP 


End RLBN of IP Pictures 



[01 7] 



a>D-^106tSI* 



NO 




i«-0 

addr<^i*fRJ«$fcil;r KU* 



^S3 



YES 



YES 





i=0? 



add r=ECC 7 o ^ >? J*!? i T A «j ~j -y 
/^E'J 108 <f© VU5=-?£ie» 



NO 



Anr77/tU 108 



^S6 
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[Hi 8] 



o 

1 

Z 

Kr 3 
* A 

=■ 4 

5 
6 

7 



1 t 



45045 
90100 



135150 



180160 



225225 



270270 



315315 



360360 



17 



25 



33 
41 



4S| 



57 



(SAU_PTS[i][i}» («LBN[j][i])) 



PRU 



SAWO 



SAIW1 



PRU#1 



SAU#7 



PRU#0 



/t v ■? t * * y 



(a) 



[02 1] 



Post Recording 
Unit (PRU) 



VU#n 



PHJLK 



T 



VUttrt+1 



VU#rt+k 



(b) 



Post Recording 


VUtn 


VUftn+1 


Unit (PRU) 





VU#n+k 



T 



(19) 



#M 2001-76433 



[Hi 9] 



S1 ^ 



RLBN[j][i] tmp 
tup «- trip + 
Start RLBN of Video - 1 



S4 



VH_flg *- 0 



j«-(j+l)S1 
RLBN[jJ[0]«-1 
tmp *- Start RLBN o1 Video 
i *■ 0 



S5 -~ 




VUStartPTS[j][i] <- PTS 
VH_flg^0 



'vSQ 



Vh_f1g «- 1 
i *- i + 1 



[02 2] 



(a) 



ecc 



(h) 



* 'J i/'^^Dw^ 
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[H2 3] 




108 ic£i&-sffl 



t2 U 



t4 t5 t6 



t7 t8 



F^?-A(#^) 5C052 AA02 AA03 AC08 AC 10 CC11 

CC12 DD04 DD06 DD10 

5C053 FA14 FA23 GB01 GB11 GB37 

GB38 HA29 HA40 JA02 JA07 
KA24 

5D044 AB05 AB07 DE03 DE17 DE57 

EF07 FG18 FG21 GK11 



